Journal of Organic Chemistry Research HHl{LZAF 5T, 2017, 5(4), 159-163 Hans X
Published Online December 2017 in Hans. http://www.hanspub.org/journal/jocr
https://doi.org/10.12677/jocr.2017.54021

Studies on Chemical Constituents from the
Style of Zea mays

Ling Zhang, Tiandong Zhang, Weiyao Hu, Baokun Zhu, Bo Cai, Qianxu Yang, Wei Zhao,
Yinliang Zhao

R&D Center, China Tobacco Yunnan Industrial Co., Ltd, Kunming Yunnan
Email: tzgzj@163.com

Received: Nov. 21%, 2017; accepted: Dec. 3", 2017; published: Dec. 11", 2017

Abstract

In order to discovery activity ingredients, the chemical component of style of Zea mays was stu-
died. Chemical constituents of style of Zea mays were isolated by silica gel, sephadex LH-20, and
Rp-18 column chromatography. And their structures were elucidated by spectral methods. Twelve
compounds were isolated, and their structures were identified as 7-hydroxy-4’-methoxyisoflavone
(1), chrysoeriol-6-C-a-boivinopyranosyl-7-0-B-glucopyranoside (2), stigmasta-4-en-3p, 63-diol (3),
7 a-hydroxysitosterol (4), daucosterol plamitate (5), 7a-hydroxysitosterol-3-0-£-D-glucopyranoside
(6), palmitic acid (7), daucosterol (8), p-hydroxycinnamic acid (9), vanillic acid (10), soya-cere-
broside I (11), B-sitosterol (12). Above all compounds were obtained from this plant for the first
time.
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RMIR. NMR. MSEHRPEMMTECUEWNGEH. ER: NEZHEZIRERT BRI 12406
W, efiaih: 722-¢-FEEREW). MAFRFR-6-C-B-BHHE-7-0-p-MEHH (2). Eif-4-
%-38, 6B-—FE(3). 7a-HEAHEE(4). HF MFIFHIREE(5). 7a- 2R KBE-3-0-B-D-HE &M (6)-

WANE RN ZEY > ERE .
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1. 5|
Y TR R AR RS T 2K (Zea mays) [I7E 46 TR 2K 03 Tk o A S A T2 N Tk 2 T R P 2
B, EHFEE, UL, BEPREHURNN, BRRNEFREEE R[], BT REHRE, €

ZFHLX A, ORI EAR K, AR R 2 BEE,  BR(R] DR ZE K IR VAT K s e I
JERUE R, TEREER, BA—ERIT R MR I KU PuE . MmE . BRI, 1o
TR ThRE RIS B R R EER 2], BT UL, AU w6 2 B PR BRI i o AT T
Fe, N ERE] 12 &Y, S8 RIN: 7-F3-47- I 5 (L) TR 5 -6-C-4- 1k 7 SCRE-7-0-4-
HEBETT(2) 51 -4--3p, 64- % (3)~ To-FRHEA K FE(4) $HE N ERHARRTR (5) - To- R HE 4 S 2 -3-O-4-D-
HIEIREE(6) FRMHBR(T). HHE NE(8). XA LIR(9). FHIR(10). KEMHE | (11)F -7+ B EE(12).
DL A& B IR Z A A B A3 3

2. (UBEHH

FEE AT A AT RE AR T iR T s RP-18 JRAHM KLY Merck A AE7=; R MR
Pharmadex LH-20 A4 VG WHE AR F A FRA B A7 iS4l 11 Agilent G3250AA LC/MSD TOF Jii i
{3 5E s NMR 7E Bruker AV-500 A% i LR 3% 1A %2 (TMS N AR, 6 4 ppm, J A Hz).

FEPIRE AR oK 2T 2016 4 8 WS T 2 B FEOBUR AN : AR A ORAT T 25 7 TP DA A BR 53AE A R
b (brAS: 2016-z1-1).

3. ERENE

2.0 kg MI-F-#3 i J5 I RG oK 60% 1) £ =R F2H 48 h, HE 3 Ik, IR BT 25078 (320
0). BEMHKSBUEKKHAME. @07 R OBFIE T REAR, 15 21A MR I(85 g), ST
V(34 9), LFRBEIRE(51 g)FIE T BEFLEI(90 g)-

SATTRIY) (34 o)A RERHE ZHTBE FE eI [#07 - HEE(99:1-6:1)], &G IFAHRI 41530 5 4
5y (Fr.AL-Fr.A) . Fr.A2 SRt )2 bR AE JZ AT [k - PIRR(4:1) 15 i/ 24 &4 5 (25 mg).
Fr.A3 e A ENT A Tm s - AEH(3: 1)1 W15 214k &4 6 (20 mg)Fl 7 (8 mg). Fr.AS £tk At E M [
fik - PAEA(2: 1)) % M5 214k 54 8 (15 mg). 10 (19 mg). 11 (28 mg)F1 12 (35 mg).

LR BEH (51 ) A RE AL E M ST - FEE(100:1-4: 1) VEME, SR BUOF& M FER 52 7
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B4 (Fr.B1-Fr.B7). Fr.B2 (1.4 g)ZRERAT /AT [4 ik - PR (2: 1)1 2116&4 9 (10 mg).

IETEEHR (90 g)4 D101 K ALWR BH## i Fa b 73 2092 8 (61 0), SRERAE ENT[EA - FEE - HiR
(95:5:1-30:10: 1) Bh FELE L, S FIFE IFAHRI A 7345 2 7 45 (Fr.C1-Fr.C7). Fr.C2 (4.1 g)& KM%
FEEMTK: FEE(L:0-0:1)]. Rpl8 RAHMERATEZMK: HEE (2:1-1:2) R AL E (B A2 & 1 (5
mg) 1 3 (6 mg). Fr.C3 (1.2 g)&rERAE ZE T[S M7 - FEL(6:1)]We i3 24547 4 (11 mg). Fr.C5 (1.1 9)&hE
A EMT [ - FEEG: D REEMLAY 2 (11 mg).

4. BEHEE

&M 1. ARG S (FEE) . "H NMR (400 MHz, MeOD) d: 8.29 (1H, s, H-2), 7.51 (2H,d, J=8.2,
H-2’,6%), 6.89 (2H, d, J=8.4, H-3’,5°), 7.95 (1H, d, J = 8.8, H-5), 6.90 (1H, dd, J = 8.8, 2.0, H-6), 6.83 (1H,
s, H-8), 3.73 (3H, s, 4-OCHs). *C NMR (100 MHz, MeOD) §: 151.2 (C-2), 121.1 (C-3), 172.5 (C-4), 114.8
(C-4a), 125.6 (C-5), 113.5(C-6), 160.4 (C-7), 100.4 (C-8), 155.2 (C-8a), 122.9 (C-1'), 128.5(C-2"), 111.3
(C-3"), 157.2 (C-4"), 111.3 (C-5'), 128.2 (C-6"), 53.0 (4-OCHj). VA F¥#i 5 CHR[3]#kiE 8, %Eths
Y11 NRITERRAL 2R (T- 0 -4 - F A B S )

&M 2. BT EIEK A, 'H NMR (400 MHz, pyridine-ds) d: 7.55 (1H, d, J = 8.4 Hz, H-6"), 7.52 (1H,
s, H-2"), 7.20 (1H, s, H-8), 7.00 (1H, d, J = 8.4 Hz, H-5"), 6.87 (1H, s, H-3), 6.25 (1H, d, J = 12.2 Hz, H-1"),
5.42 (1H, d, J = 7.6 Hz, H-1""), 3.56 (3H, s, 3'-OCH;), 1.43 (3H, d, J = 6.6 Hz, H-6"); *C NMR (100 MHz,
pyridine-ds) 5: 164.1 (C-2), 103.9 (C-3), 183.0 (C-4), 159.1 (C-5), 113.9 (C-6), 163.5 (C-7), 95.1 (C-8),
156.8 (C-9), 105.9 (C-10), 122.0 (C-1'), 110.0 (C-2'), 148.5 (C-3"), 152.0 (C-4"), 116.2 (C-5'), 120.6 (C-6'),
65.8 (C-1"), 31.4(C-2"), 67.8(C-3"), 71.1(C-4"), 71.9(C-5"), 17.2(C-6"), 103.2 (C-1"), 74.7 (C-2"),
77.0 (C-3™), 70.9 (C-4™), 79.2 (C-5™), 61.3(C-6"), 55.4 (3'-OCHs). UL E¥i¥E 5 Clk[4]#kiE 5, %&
AW 2 Rl A7) 2 -6-C-B- 18k A SCRE-7-O- - A B

&Y 3. AT A, 'HNMR (400 MHz, CDCls) 6: 5.81 (1H, brs, H-4), 4.39 (1H, brs, H-6),
4.38 (1H, brs, H-3), 1.40 (3H, s, H-19), 0.93 (3H, d, J = 6.2 Hz, H-21), 0.75 (3H, s, H-18): *C NMR (100 MHz,
CDCls) d: 36.8 (C-1), 29.3 (C-2), 73.2 (C-3), 129.0 (C-4), 146.9 (C-5), 67.2 (C-6), 29.9 (C-7), 55.8 (C-8),
36.2 (C-9), 37.1(C-10), 40.0 (C-11), 39.5 (C-12), 42.7 (C-13), 56.5 (C-14), 24.9 (C-15), 29.5 (C-16),
56.0 (C-17), 12.1 (C-18), 21.5(C-19), 29.2 (C-20), 18.7 (C-21), 34.0 (C-22), 26.1 (C-23), 45.9 (C-24),
30.2 (C-25), 19.6 (C-26), 19.9 (C-27), 23.4 (C-28), 11.9 (C-29). LA L%¥i 5 Cik[S]#kiE —5, Y&
W) 3 N5 S-4-0%5-38, 6p- M.

&M 4. HETEEMA, 'HNMR (400 MHz, CDCl,) 0: 5.65 (1H, d, J =5.2 Hz, H-6), 3.91 (1H, m,
H-7), 3.62 (1H, m, H-3), 1.06 (3H, s, H-19), 0.95 (3H, d, J = 6.2 Hz, H-21), 0.74 (3H, s, H-18); *C NMR (100
MHz, CDCl;) §: 37.4 (C-1), 31.8 (C-2), 71.9 (C-3), 42.5(C-4), 146.8 (C-5), 124.5 (C-6), 65.9 (C-7), 37.6
(C-8), 42.8 (C-9), 37.9 (C-10), 21.3 (C-11), 39.6 (C-12), 42.7 (C-13), 49.9 (C-14), 24.9 (C-15), 28.8 (C-16),
56.4 (C-17), 12.3 (C-18), 18.7 (C-19), 36.6 (C-20), 19.4 (C-21), 34.3 (C-22), 29.7 (C-23), 46.5 (C-24),
26.6 (C-25), 19.3(C-26), 20.2 (C-27), 23.5(C-28), 12.6 (C-29). LA ¥ & &0 5 CHR[5]ikiE—8, %
ENEW 4R Ta-FoFER K

&Y 5: TR A, H NMR (400 MHz, CDCI3) 6: 5.30 (1H, brs, H-6), 4.32 (1H, d, J = 7.2 Hz,
H-1'), 0.95 (3H, s, H-19), 0.65 (3H, s, H-18); *C NMR (100 MHz, CDCl3) §: 37.2 (C-1), 28.1(C-2), 79.5
(C-3), 38.8 (C-4), 140.3 (C-5), 122.0 (C-6), 31.8 (C-7), 31.8 (C-8), 50.1 (C-9), 36.7 (C-10), 21.0 (C-11),
39.6 (C-12), 42.3 (C-13), 56.6 (C-14), 24.7 (C-15), 28.5(C-16), 56.1 (C-17), 11.7 (C-18), 19.4 (C-19),

DOI: 10.12677/jocr.2017.54021 161 H WA


https://doi.org/10.12677/jocr.2017.54021

¥ %

36.1 (C-20), 18.8 (C-21), 34.0 (C-22), 26.2 (C-23), 45.8 (C-24), 29.1 (C-25), 19.6 (C-26), 19.0 (C-27),
23.0 (C-28), 11.9 (C-29), 101.2 (C-1'), 73.3(C-2'), 76.2 (C-3"), 70.2 (C-4), 73.7 (C-5'), 63.3 (C-6), 174.1
(C-1"), 34.2 (C-2"), 24.8 (C-3"), 29.2~30.2 (C-4"-13"), 31.8 (C-14"), 22.6 (C-15"), 14.1(C-16"). LA\ L%k
5 SCBR[6]IRE — 8, AW 5 ATHE M EFAFRRREE.

& 6. AT EIN A, *HNMR (400 MHz, CD;0D) §: 5.59 (1H, d, J = 5.2 Hz, H-6), 4.40 (1H, d,
J=7.6Hz, H-1"), 3.68 (2H, m, H-3, 7), 1.03 (3H, s, H-19), 0.99 (3H, d, J = 6.6 Hz, H-21), 0.75 (3H, s, H-18);
3C NMR (100 MHz, CD;0OD): 38.6 (C-1), 30.9 (C-2), 79.9 (C-3), 40.2 (C-4), 146.8 (C-5), 125.7 (C-6),
66.3 (C-7), 39.3(C-8), 43.8(C-9), 39.4 (C-10), 22.3(C-11), 41.2(C-12), 43.7 (C-13), 50.9 (C-14), 255
(C-15),29.8 (C-16),57.7 (C-17),12.8 (C-18), 19.2 (C-19), 37.9 (C-20), 19.8 (C-21), 35.5 (C-22), 30.8 (C-23),
47.7 (C-24), 27.6 (C-25), 19.8 (C-26), 20.7 (C-27), 24.6 (C-28), 12.4 (C-29), 102.8 (C-1), 75.5 (C-2'),
78.4 (C-3), 71.9(C-4"), 78.6 (C-5'), 63.2 (C-6"). LA IHfs 5 3CHR[7]#iE —5, BENAEY 6 N Ta-F2kt
4§ B -3-0O-p-D-H & FEF

&M 7. AT EK A, 'HNMR (400 MHz, CDCl) 6: 2.35 (2H, t, J = 7.4 Hz, H-2), 2.06 (2H, m,
H-3), 1.65 (2H, m, H-4), 1.27 (2H, m, H-15), 0.90 (2H, t, J = 7.4 Hz, H-16), 1.33 (20H, m, H-5-14); *C NMR
(100 MHz, CDCl,) 6: 179.2 (C-1), 33.2 (C-2), 31.1 (C-3), 29.0 (C-4-13), 24.0 (C-14), 24.0 (C-15), 21.9 (C-16).
DALl 5 SCHR[6]40E — 80, e 7 NREREE .

&M 8: HETELMA, 'HNMR (400 MHz, pyridine-ds) d: 5.31 (1H, brs, H-6), 5.00 (1H, d, J =
7.4Hz, H-1'), 1.01 (3H, d, J =5.4 Hz, H-21), 0.90 (3H, s, H-19), 0.85 (6H, d, J = 6.6 Hz, H-26, 27), 0.63 (3H,
s, H-18); *C NMR (100 MHz, pyridine-ds) 6: 37.9 (C-1), 28.8 (C-2), 79.1(C-3), 39.9 (C-4), 141.4 (C-5),
122.4 (C-6), 32.7 (C-7), 32.6 (C-8), 50.9 (C-9), 37.5(C-10), 21.8 (C-11), 40.6 (C-12), 42.9 (C-13), 57.4
(C-14),25.0 (C-15),26.9 (C-16),56.8 (C-17), 12.7 (C-18), 20.5 (C-19), 36.9 (C-20), 19.5 (C-21), 34.7 (C-22),
23.9 (C-23), 46.7 (C-24), 30.7 (C-25), 19.9 (C-26), 19.8 (C-27), 29.9 (C-28), 12.5(C-29), 103.1 (C-1'),
75.8 (C-2'), 78.9 (C-3'), 72.2 (C-4), 78.6 (C-5'), 63.2 (C-6"). LA ¥k 5 CHR[61RiE 5, %EbEm
8 NIHE M

A& 9: FHEHAK, 'HNMR (400 MHz, DMSO-dg) 6: 7.55 (2H, d, J = 8.4 Hz, H-2,6), 7.53 (1H,d,J=
15.6 Hz, H-7), 6.82 (2H, d, J = 8.2 Hz, H-3, 5), 6.34 (1H, d, J = 16.0 Hz, H-8). *C NMR (100 MHz, DMSO-dg)
5: 124.9 (C-1), 129.1(C-2,6), 115.0 (C-3,5), 158.8 (C-4), 143.4(C-7), 114.6 (C-8), 167.2 (C-9). LI L
Bl 5 CmR[B1HRIE — 8, S E ) 9 Xt IR R R -

AEH 10: WK AR, 'H NMR (400 MHz, DMSO-dg) d: 12.33 (1H, s, COOH), 7.68 (1H, s, 4-OH),
3.72 (3H, s, OCHy), 6.73 (1H, dd, J = 6.6, 2.4 Hz, H-5), 7.35 (1H, dd, J = 6.6, 2.2 Hz, H-6), 7.32 (1H, d, J = 2.2
Hz, H-2). *C NMR (100 MHz, DMSO-ds) 5: 168.2 (COOH), 56.3 (OCHj), 122.6 (C-1), 113.7 (C-2), 148.3
(C-3), 152.2 (C-4), 116.1(C-5), 124.3(C-6). LA F#¥i 5 CHR[8]HkIE—B, LG 10 NEFK.

&9 11: A EF R, 'H NMR (400 MH_, pyridine-ds) 6: 5.94 (1H, dd, J = 16.0, 11.0 Hz, H-4), 5.48 (1H,
d, J = 16.0 Hz, H-5), 5.47 (1H, m, H-9), 5.26 (1H, m, H-8), 4.88 (1H, dd, J = 11.0, 5.4 Hz, H-1), 4.46 (1H, m,
H-2"), 4.16 (1H, m, H-3), 3.54 (1H, m, H-2), 0.83 (6H, t, J = 5.4 Hz, H-18, 16'); *C NMR (100 MHz,
pyridine-ds) d: 72.0 (C-1), 55.1 (C-2), 72.8 (C-3), 131.7 (C-4), 132.6 (C-5), 33.4 (C-6), 32.6 (C-7), 130.3
(C-8), 132.3 (C-9), 33.1(C-10), 29.6~30.2 (C-11-16), 23.4 (C-17), 14.8 (C-18); 176.2 (C-1'), 72.8 (C-2),
36.1 (C-3"), 25.8 (C-4'), 29.6~30.0 (C-5-15"), 14.7 (C-16'), 106.2 (C-1""), 75.6 (C-2"), 79.1 (C-3"), 70.9 (C-4"),
79.0 (C-5"), 63.2 (C-6"). LA #u#li 5 CHk[6]H1E —5, HEMEW 11 S KTt 1.
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&M 12: B9 (EA), 'H NMR (400 MHz, CDCls) 6: 3.61 (1H, m H-3), 5.45 (1H, m, H-6), 0.77 (3H,
s, 18-CH3), 1.11 (3H, s, 19-CH5), 1.02 (3H, J = 6.4 Hz, 21-CH3). 'H NMR (100 MHz, CDCl3) 6: 37.7 (C-1),
32.1(C-2), 72.3(C-3), 42.7 (C-4), 141.1 (C-5), 122.2 (C-6), 32.3 (C-7), 32.3 (C-8), 51.6 (C-9), 36.9 (C-10),
21.5(C-11), 40.1(C-12), 42.8 (C-13), 57.2 (C-14), 24.7 (C-15), 28.8 (C-16), 56.4 (C-17), 12.5(C-18), 19.8
(C-19), 36.6 (C-20), 19.2 (C-21), 34.5 (C-22), 26.5 (C-23), 46.3 (C-24), 30.2 (C-25), 20.3 (C-26), 19.5 (C-27),
23.6 (C-28), 12.5(C-29). VA L&l 5 CHR[O1E —5, SEMEY 12 7 g5 .

5. &

PR BHARTFBL, MMl R 5 3158 12 MEEY, eflnilh: 75754 -F4H
B B (1) « A0 PR 2= -6-C - A SOBE-7-O-p-Hi BT HE 1 (2) « 528 -4-45-38, 64- I (3)~ Ta-FoHE 45 (S B (4)
A% N EFARAIR IR (D) Ta-F2HE 2y B BE-3-O-4-D-Hil ) Bl 11 (6)« AFAHIR(7) #HEY M1 (8) M FRHEAE K FR(9)-
FEER(10). KRG | (L) -5 8EE(12). UL AN E IR =B RG BKR R 5 55 8], AR
FIH Z= 5 P 0 KR LR 22 04

B oW
AHE T TARAG ] T 2= Fg oo kAT BR DT 2 7 BH I H (2017CPO4) H14: 2 ST HF
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